EBV Infection and Glucose Metabolism in Nasopharyngeal Carcinoma.
To establish persistent infection in cells, viruses evolve strategies to alter host cellular pathways to regulate cell proliferation and energy metabolism which support viral infection. Epstein-Barr virus (EBV) undergoes both lytic and latent infection to achieve persistent and lifelong infection in human. EBV readily infects human B cells, driving their transformation to proliferative lymphoblastoid cell lines (LCL), and eventually establishes lifelong latent infection in memory B cells. In contrary, EBV undergoes lytic replication upon infection into normal epithelial cells which is essential for the replication of EBV genome and production of infectious viral particles for transmission through saliva. EBV shuttles between B cells and epithelial cells to complete its infection cycle. EBV infection is closely associated with nasopharyngeal carcinoma (NPC) and is present in practically 100% of undifferentiated NPC. In contrast to undergo lytic infection of normal pharyngeal epithelium, EBV establishes latent infection in NPC. The switch from lytic infection to latent infection may represent an early and essential step in the development of NPC. Recent studies in both B cells and NPC cells latently infected with EBV reveal alterations in cell metabolism to support persistent and latent EBV infection. Events underlying the switching of lytic to latent EBV infection in NPC cells are largely undefined. Molecular events and alterations of cell metabolism are likely to play crucial roles in switching EBV infection from lytic to latent in NPC cells. Latent EBV infection and expression of viral genes, including LMP1, LMP2, and possibly EBV-encoded micro RNAs, may play essential roles in alterations of cell metabolism to support NPC pathogenesis. Alteration of energy metabolism is an essential hallmark of cancer. The role of altered energy metabolism in host cells in modulating latent and lytic EBV infection in NPC cells is unclear. In this review, we will discuss the impact of genetic alterations in NPC to module cellular metabolism and its influence on latent infection and lytic reactivation of EBV infection in NPC cells. In particular, the role of EBV-encoded genes in driving glucose metabolism and their contribution to NPC pathogenesis will be discussed. This new perspective on the interplay between EBV infection and altered host metabolic pathways in NPC pathogenesis may offer novel and effective therapeutic strategies in the treatment of NPC and other EBV-associated malignancies.